These results are formally the same as those achieved by photolysis or pyrolysis of the corresponding N-substituted isoxazolones 2 . However, the reaction of 3-subtituted isoxazolones with bases is not so well known, and the only examples appear to be those reported by Doleschall 3 .
We have also reported 4 rearrangement of 4-acetyl-3-(4-substituted phenylamino)-2-(5-nitropyridin-2-yl) isoxazol-5(2H)-ones (6, X: Br, Me, OMe) to Imidazo [1, 2-a]pyridines (7, X: Br, Me, OMe) under Flash-Vacuum-Pyrolysis (F.V.P) conditions (Scheme 2).
Scheme 2:
Here we describe the synthesis of new of 4-propionyl-3-(4-Substitutedphenylamino)isoxazol-5(2H)-ones (11a-c), where the N-substituent is a 2-chloro-5-nitropyridine group, and their reactions with triethylamine to form either imidazopyridines or indoles.
RESULTS AND DISCUSSION
The 2-unsubstituted isoxazolones 10a-c were prepared by the general method of Worral 5 . Thus, the reaction of the sodium salt of ethyl-3-oxopentanoate in ethanol with various aryl isothiocyanates gave the thiocarbamates 8a-c in high yield (Scheme 3).
The appearance of two different quartets for the ethoxy groups and two different carbonyl groups in the 1 H-NMR (500 MHz) and FT-IR spectra of carbamates 8a-c is due to their non equivalency arising from strong H-bonding (see 7) , resulting in H-bonded and free ester groups. Such H-bonding has also been deduced from a study of their infrared spectra 6 and acidity 7 . The reaction of these carbamates 8a-c with three equivalent of hydroxylamine gave the corresponding isoxazolones 10a-c in good yield (Scheme 4).
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Refluxing the isoxazolone 10b with one equivalent of 2-chloro-5-nitropyridine in butanol for 12 hours gave the butyl ester analogue 12 by acid catalysed transesterification (Scheme 5); reaction in the absence of solvent gave the ethyl esters 11.
Scheme 5:
N-Substituted isoxazolones 11a and 11b reacted with triethylamine in refluxing ethanol to give the corresponding imidazo[1,2-a]pyridines 13a and 13b as the only products in 84% and 75% yield respectively, but the isoxazolone 11c gave the corresponding imidazo compound 13c as a major product (59%) with a significant amount of a second product (20%), whose spectral properties were more consistent with those expected for the indole 14. The imidazopyridine structures of 13a-c could clearly be deduced from the similarity of the coupling pattern for the protons in the 4-substituted phenyl ring to that in the starting materials 11a-c, and the indole structure 14 had proton coupling similar to those of the nitropyridyl ring in 11c. The 1 H-NMR spectrum of compound 13a showed a doublet of doublets at d 8.19 ppm with J 1 =9.7Hz and J 2 =1.3Hz due to H-7, which collapsed to a doublet with J=9.7Hz by irradiation of a broad doublet with J=1.3Hz at d 9.87 ppm due to H-5. However, the 1 H-NMR spectra of compounds 13b, 13c and 13 showed H-7 to have meta coupling with H-5, but in none could the resonance for H-5 be clearly observed. The reason for the extreme broadening of this peak is unknown, though quadrupole coupling with N-4 is suspected. Finally, the rearrangement of the isoxazolone 12 with triethylamine in refluxing ethanol gave the corresponding imidazopyridine 13 in 81% yield. The reaction pathway resulting in the imidazopyridines, consistent with our earlier suggestion 1 , is shown in Scheme 7.
Scheme 6:
While it is possible that the steric effect of the substituent at C-4 of the phenylamino group in the zwitterionic intermediate in Scheme 7 could affect the mode of cyclisation, the differences are more likely to have an electronic origin. We have found that the 4-methoxy derivative 11c reacts rapidly in refluxing ethanol (ca. 15 minutes, compared with 3 h for the corresponding reaction with triethylamine) to form a mixture of imidazopyridine and indole in a 2:1 ratio, respectively. Since the triethylamino group would be unlikely to retain a positive charge under the basic conditions, and thus would be unlikely to act as a leaving group, we feel that Scheme 7 is no longer tenable. An alternative, which is consistent with the electronic requirements of the reaction, is shown in Scheme 6.
Scheme 7:
These rearrangements, therefore, appear to be generally applicable to the synthesis of imidazo heterocycles and indoles, which are suitable synthetic intermediates for a series of polycyclic heterocycles with possible pharmaceutical applications 8, 9 .
EXPERIMENTAL General
Freshly distilled solvents were used throughout, and anhydrous solvents were dried according to Perrin and Amarego. 10 
4-propionyl-3-(4-bromophenylamino)isoxazole-5(2H)-one (10a)
To a solution of hydroxylamine hydrochloride (7.06 g, 102 mmol) in water (30 mL), sodium bicarbonate (10.17 g, 102 mmol) was added slowly. Ethanol (80 mL) was added and the resulting potassium chloride was filtered off. Ethyl-2-(4-bromophenyl) carbamothioyl-3-oxopentanoate (6a, 12.13g, 34 mmol) was added to the filtrate and the mixture was stirred at room temperature for 24 h. The reaction mixture was acidified with dilute HCl and the white precipitate was collected and recrystallized from acetone to give the title product (8.78 g, 79%) as colourless needles, m.p.= 201 º C (dec. The following compounds were made by the same procedure:
4-propionyl-3-(4-methylphenylamino)isoxazole-5(2H)-one(10b)
Refluxing for 24 h gave colourless crystals (85%), m.p.= 165 -167 ºC (dec. 
-p r o p i o n y l -3 -( -m e t h o x y p h e n y l a m i n o ) isoxazole-5(2H)-one (10c).
Refluxing for 24 h gave the desired product (7.75g, 80%) which was recrystallized from ethanol/acetone (1:1) 
4-propionyl-3-(4-bromophenylamino)-2-(5-nitropyridin-2-yl)isoxazole-5(2H)-one (11a)
A mixture of 2-chloro-5-nitropyridine (48.5 mg, 0.30 mmol) and 4-propionyl-3-(4-bromophenylamino)isoxazole-5(2H)-one (8a, 93 mg, 0.30 mmol) was heated neat under nitrogen in an isoxazolone as yellow crystals (113 mg, 82%), m.p.= 219 ºC. The following compounds were made by the same procedure.
4-propionyl-3-(4-methylphenylamino)-2-(5-nitropyridin-2-yl)isoxazole-5(2H)-one (11b)
Yellow needles (85%), m.p.= 157-159 ºC, after recrystalization from ethanol. 1-(2-(4-bromophenylamino)-6-nitroimidazo[1,2-a] pyridine-3-yl) propan-1-one (13a) .
4-propionyl-3-(4-methoxyphenylamino)-2-(5-nitropyridin-2-yl)isoxazole-5(2H)-one
The isoxazolone 9a (99 mg, 0.23 mmol) and triethylamine (0.3 mL) were refluxed in ethanol (11 mL) for 1 h. 1-(2-(4-methoxyphenylamino)-6-nitroimidazo  [1,2-a]pyridine-3-yl) propan-1-one (13c) and 1-( 5-methoxy-2-(4-nitrophenylamino)indol-3-yl) propan-1-one (14).
The isoxazolone 9c (96 mg, 0.25 mmol) and triethylamine (0.3 mL) were refluxed in ethanol (11 mL) for 3 h. On cooling to room temperature, the precipitate was filtered to give an orange solid(72.20 mg), shown (NMR and TLC) to be a mixture of two compounds, which were separated by silicagel p.l.c eluting three times with dichloromethane. The first band was separated and washed with n-hexane to give 12 as orange needles (18.80 mg, 20%), m.p.= 211-214 ºC. 
